Recently B. Dwork proved the validity of the functional equation, conjectured by A. Weil, for a nonsingular projective hypersurface defined over a finite field. The proof made use of work of M. Krasner, wherein a uniqueness theorem for an analog of analytic continuation in ultrametric spaces is proved. The methods involved give information concerning the behavior of the undetermined factor ± 1 in the functional equation for such a hypersurface if one of the coefficients of the polynomial is varied. In this paper, Krasner's result is extended to a uniqueness theorem for analytic elements in n variables. This result will be applied to the Weil zeta function in a later work.
Preliminaries.
Let ft be an algebraically closed field complete with respect to a nonarchimedean rank one valuation x -*■ ord x with value group where R denotes the additive group of real numbers. We shall assume that © is dense in R. For b e R, we define r6 = {f eft: ord £ = b}. Let D denote the valuation ring of ft, O = U6ao r", and let <B denote the ideals of nonunits in D, <B = U6>o Yb. It will occasionally be convenient to use the notation |x| = p~0Td where p is the characteristic of the residue class field of ft, denoted by k.
The following definition is due to Krasner [2] . Definition 1.1. Let D be a subset of the "projective field" ft* = ft u {oo*}. We say that D is a quasi-connected domain of ft* if, for every a e D n ft, the following property is satisfied: for every f e D, the set of real numbers Hs = {\x -a| :x e ft -D, \x -a| < |f -a|} is a finite set. This is a special case of Lemma 1 of [3] , and so we may omit the proof. It is noted that, for any 6, Gö is a subfamily of Cf, and that Ct (respectively Cf) is an empty family of sets if 3 ^ 1 (respectively 3 > 1). We now recall that, in the terminology of Krasner, a family F of sets is said to be linked if any two sets A, B of F can be joined by a chain, that is to say a finite collection A = C0, Cx, ■ • ■ , Cm = B of sets of the family such that any two consecutive terms C{ x, Ct are nondisjoint, and we assert that the collections C,,, Cf are either empty or linked families of quasi-connected sets. In fact, we are able to prove a stronger statement, namely that for any choice of 3 in the closed unit interval, there is an element f e O common to each member of the family Cf. For, according to Lemma 1.2, an element | of D may be chosen satisfying | f -t(\ = 1, i = 1, 2, ■ ■ • , r, and therefore, since (dx, • • ■ , dr) e Cf entails 3; £j 1 for all i, the assertion follows. But then, by a theorem of Krasner in the cited reference, the sets öweCa Uipeef W are quasi-connected, for any nonnegative 3 (note that the empty set is trivially a quasi-connected domain). Our desired result then follows from the observations that these latter unions are the sets Ws(f) and Wf(f), respectively. Definition 1.4. Let V be a subset of SKn, j a positive integer, 1 < j <i n, and (a,, a2, • ■ • , an^x) e Ä"~*s The symbol VU)(a1, ■ • ■ , an_x)
denotes the subset of ft defined by VU)iax, ■■ , an_x) = {a e ft: (ax, ■■■ , sH, a, aj} ■■■ , an_x) e V).
If V has the property that, for each integer j, 1 £jy 5j n, and for each (n -l)-tuple (au • • •, an_x) e ft"-1, the set VU)(au ■ ■ ■ , an_x) is a quasiconnected domain, the set V is said to be axially quasi-connected. 2. Uniqueness theorem. In this section, a uniqueness theorem for analytic elements in several variables, generalizing the one-variable theory of Krasner, is proved. We do not claim to have a completely satisfactory generalization of Krasner's concept of a quasi-connected domain; in particular, while it is not sufficient only to assume that a subset of 51" be axially quasi-connected, it seems as though our definition of W in the statement of the theorem is overly restrictive. However, it is only regions so defined with which we will be concerned in [4] .
It is necessary to introduce some new ideas before the uniqueness theorem is stated. Such a sequence is constructed inductively. If the initial member H<0) is set equal to U, it follows from the hypothesis that S<0) satisfies the four conditions. Now, let 0 ^ i < N, and suppose the set H(1) has been chosen in such a manner that conditions (l)- (4) for some fa, ■ ■ ■ , S" ■ ■ ■ , fj e 3«>}.
It is obvious that S(!+1) so defined satisfies the first of our conditions. Suppose rp = fa, • • • , yn) e H<<+1); if j is any integer, 1 5jy 5j n, we must show that H^11 has rpj as a limit point. But ip e H<<+1) implies the existence of an integer/', 1 5j / 5j n, and an element S = identically on This proves our theorem.
